Objective: To evaluate the disinfectant effectiveness of alcohol 70% (w/v) using friction, without previous cleaning, on work surfaces, as a concurrent disinfecting procedure in Health Services.
Introduction
Because the sanitization of the health professionals' hands -necessary to break the cycle of transmission of microorganisms from a reservoir to a susceptible host -may be neglected, possibly causing cross-infection related to care procedures, the microbial contamination of surfaces touched by professionals' hands must be eliminated by reliable methods. (1) . The classic and agreed recommendation of the reliable methods for decontaminating such surfaces consists of cleaning the area prior to disinfecting it with a microbicidal agent such as alcohol 70% (w/v) (2) . This is the an intermediate-level
germicide, according to the classification of the Centers for Disease Control and Prevention (CDC) (3) , which is most available and used in the health care services (both for ethyl alcohol and 2-propanol), principally due to its low cost when compared with other products.
In care practice the direct application of alcohol on contaminated surfaces, without these being cleaned previously, is observed with relative frequency. This procedure would contradict, a priori, infection control good practices in health care services (2) . Disinfection is defined as "a process that eliminates many or all pathogenic microorganisms, except bacterial spores, on inanimate objects. In health-care settings, objects usually are disinfected by liquid chemicals or wet pasteurization" (3) .
The classification of materials used in health care
according to their potential risk for causing infections is well-defined as critical, semicritical and noncritical (4) . The same cannot be affirmed for inert surfaces. There is a consensus among infection control professionals that surfaces touched by health professionals' hands should be minimally disinfected. Analyzing from a quantitative viewpoint, contaminations of the order of 10 2-3 ColonyForming Units (CFU) are acceptable for noncritical products (5) defined as those which enter into contact with the patients' intact skin or those which do not enter into contact with them. By extension, this standardization may be extrapolated for surfaces which may be touched by the health professionals' hands during care activities, accepting, on the surface investigated, the presence of up to 10 2-3 CFU as a maximum disinfected surface microbial load.
Considering the above, the present study's question was: is the disinfection with alcohol 70%
(w/v) of contaminated surfaces WITHOUT previous cleaning satisfactory? This procedure meets one of the requirements of disinfection, which is to reduce, at the minimum, five logarithms of the initial microbial inoculum (6) while at the same time the residual contamination may not pass the order of 10 2-3 CFU (5) .
The relevancy of the response to this question of the research was justified by the confirmation or refutation of the safety of a practice present in Brazilian health care environments.
Material and Method
The study design was experimental, laboratorybased, randomized and single-blinded.
The samples were constituted by enamelled surfaces (21 x 47.5cm), which had previously been exposed to the contaminant challenge, the test microorganism The Serratia marcescens selected as the contaminant challenge in the present investigation is an opportunist, Gram-negative microorganism. It was initially considered non-pathogenic and used to study forms of transmission between bacteria, due to the ease with which it may be identified because of its characteristic red pigmentation (7) . The organic matter (human saliva) was added to the suspension of the test microorganism with the aim of further increasing the challenge in the evaluation of the techniques for decontaminating surfaces, challenging the assistential practice scene.
The size of the samples calculated for the experimental and comparative control groups, was 84 sample units each, for a significance of 5% and power of 80% (8) . The final reading was taken by two researchers, one of whom was blinded as to whether the dish under evaluation belonged to the comparative control group or to the experimental group (single-blinded).
The positive control group was collected in triplicate at the start of each day of the experiments, shortly after the contamination of the surfaces, so as to confirm the presence of the microbial challenge.
The averages of the recovered CFU in the experimental group and the comparative control group were compared through the statistical Student t test.
Results
The total number of dishes with growth versus the total number of dishes was 15/84 for the Experimental group, and 9/84 for the Comparative control group. Table 1 shows the number of CFU of the recovered test microorganisms in both Groups. The health products industry, attent to health professionals' needs, has launched highly practical products on the market in the form of sprays and humidified wipes, based on fourth generation quaternary ammonium salts or other active disinfecting ingredients which, applied directly on contaminated surfaces, clean and disinfect the area simultaneously in a few seconds through the technique known as spray-wipe. In the dayto-day context of health care facilities in Brazil, however, the most available and used product is alcohol 70%
(w/v), mainly due to its lower cost compared to these new products.
Two arguments have sustained the rebuttal of the practice of using alcohol 70% (w/v) directly on contaminated surfaces: the first is the inactivation of the alcohol 70% (w/v) by the organic matter, and the second is that the alcohol 70% (w/v) has properties which fix organic matter to surfaces where it is applied, which can, in theory, lead to the accumulation of organic matter, including microorganisms.
Concerning the first argument, research has the properties of fixing organic matter on surfaces to
which it is applied, no studies were found proving this.
To the contrary of this affirmation, this chemical agent is and non-polar parts, dissolves fats and can also be dissolved in water (10) . In the laboratory procedures with the experimental group, the alcohol was visibly a cleaning agent under visual inspection.
Research projects which investigated the disinfectant action of alcohol on contaminated surfaces, in the context of practices in health, and which did not include prior cleaning, arrived at satisfactory results supporting the present investigation's results (11) (12) (13) .
A Brazilian study (11) to be tested, rubbing the area with sterilized gauze using continuous movements in only one direction, and repeating the application of the germicide, spraying the solution again and leaving it in contact for five minutes.
Samples were collected from each point, using contact plates containing selective culture media. The results were analyzed statistically using the Student t test for comparing the averages of CFU/plate, before and after the disinfection. Ethyl alcohol at 77°GL presented a statistically-significant microbial reduction after the process of disinfection, despite not having been the most efficient of the four products tested.
In search of an answer to the best method of applying alcohol 70% (w/v) for decontaminating surfaces, an English study (12) published in As a result, the friction method using a cloth soaked with alcohol 70% (w/v) performed better in reducing the microbial load than the spray/dry wipe method, endorsing the method used in the present investigation, and which reflects a common practice in the Brazilian health facilities.
Another Brazilian research project (13) , concerned with the prevention of cross-infection mediated by the contamination of surfaces, studied the effectiveness of the surfaces' disinfection, testing aqueous solutions of chlorhexidine in the concentrations of 0.5%, 1%, 2%, 3% and 4%, comparing these with alcohol 70%
(w/v) in gel and liquid form. This study also included calculations related to their economic viability (search for greatest effectiveness of the diluted solutions).
Strains of Streptococcus mutans, Staphylococcus aureus, Pseudomonas aeruginosa, Candida albicans and
Klebsiella pneumoniae, at a density of 10 8 CFU were used as the challenge for the contamination of three different types of surface -leather, Formica, and stainless steel.
After the intentional contamination, local disinfection was carried out using the spray-wipe-spray technique.
After disinfection with each product, collections were As noted in the introduction, analyzing from a quantitative perspective, contaminations in the order of 10 2-3 are acceptable for noncritical products (5) , which enter into contact with intact skin, which standardization may be extrapolated for surfaces which may be touched by health professionals' hands during care activities. This being so, it is possible to deduce, based on the latest research analyzed, that an exaggeratedly contaminated surface, up to around 10 8 CFU, would be decontaminated reliably using an alcohol 70% (w/v) solution, applied directly with friction.
Conclusion
The present investigation demonstrated that there are no differences in the disinfectant effectiveness of 
